Predicted anisotropy decays for H12 and H5
Figure S1. Reorientational dynamics of the Helix 12 (H12) and of Helix 5 (H5). H5 is a rigid helix buried in the protein core, which reorientates only as a function of protein overall rotation. The reorientational dynamics of these helices is mostly determined by protein tumbling, and are both much slower than the experimentally observed decay rates for holo and apo-receptors on short time-scales (black and blue curves). This is consistent with the interpretation that the experimental data is dependent mostly on the propensity of the probe to be attached or detached from the protein surface. Within this interpretation, this data indicates that the fluorescent probe must be detached from the protein surface, and thus display fast reorientational motions, in a significant fraction of the time, as indicated by the multiple fitting of Figure 8 (main text). The r(t) functions were computed from the reorientation of the vectors connecting the Cα atoms of Pro467 and Lys474 for H12, and Lys114 and Leu129 for H5, the range of residues being depicted in red in the inset figure.
Parametrization of the Cysfluor fluorescent probe
The Cysteine-fluoresceine 1 probe was parametrized using a fragment based approach, to facilitate geometry optimization and convergence stability of ab-initio calculations. Quantum-chemical calculations were performed with Gaussian03 2 using the HF-631G(d,p) level of theory for charges, and MP2/6-31G(d,p) for dihedral calculations. Charges were computed for the optimized geometries using the Merz-Kollman charge model, 3 for the fragments of the Cysfluor probe which are represented in Figure S2 Charges for the whole Cysteine-fluorescein residue were obtained from the fragment calculations, except for the N-terminal nitrogen and hydrogen atoms, for which charges were copied from the corresponding N and HN atoms of amino-acid residues of the CHARMM27 force-field. Finally, all atom charges were minimally tuned to adjust the charge of the full Cysfluor residue. All charges are available in Supplementary Information 3, including the fragment-charges obtained from QM calculations.
We also parametrized three dihedral angles, for which we found no counterpart in the CHARMM27 set.
The three angles are depicted in Figure S3A . For the parametrization, we computed optimized geometries at the MP2/6-31G(d,p) level of theory. Each angle under study was fixed to a value varying within 0 and 360º in 10º steps. Figure S3 . Molecular structure of (A) Cysfluor and (B) and (C) the molecular constructs used to compute the dihedral potentials which were not obtained from group analogy in the CHARMM set.
The QM energies were compared to the energies of the Molecular-Mechanics force field for the same geometries, and the force-field parameters of the dihedral angles were adjusted to obtain an optimal fit of the MM energies to the QM energies, according to standard parametrization procedures. The three dihedral angles requiring parametrization (θ1, θ2 and θ3) were studied independently with ab-initio calculations of two different fragments of the CysFluor residue, represented in Figures S3B and C. QM and fitted MM energies as a function of each dihedral angle varied are represented in Figure S4 . Rotations around all dihedral angles display quite high energy barriers (all greater than ~20 kcal mol -1 ), mostly deriving from electronic delocalization, indicating that rotations will be restricted to the local minima defined by initial conditions at room temperature. All parameters are described in Supplementary Information Data 3. These parameters were validated by reproducing the time-resolved anisotropy decay of the CysFluor probe free in solution, as shown in Figure S5 . The anisotropy decays of the CysFluor probe were computed independently from 30 different 10 ns MD simulations following the same protocols as described in the main text, and the black line in Figure S5 represents the average decay obtained (the very short-time behavior of the experimental data is not reproduced because it is not exponential, which means that the experiment was not able to probe the anisotropy with that resolution). and long time-scales is good, validating the parametrization of the probe and the simulation. 
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